In rats, percent liver weight loss is greater than percent body weight loss within the 8 A.M.-~ P.M. period of the working day. The liver weight loss is principally the result of decreased water content, either carbohydrate (glycogen) bound water in rats with access to feed, or protein bound water in rats fasted overnight. During this period, percent kidney weight loss is approximatelyequal to percent body weight loss. To optimize the sensitivity of kidney and liver weight evaluation, it is recommended that rats be fasted overnight and that relative liver and kidney weights be expressed based on body weights taken immediately prior to necropsy.
INTRODUCTION
In a study conducted at our facility, significantly lower ( p I 0.05) absolute and relative liver weights were observed in rats killed in the afternoon compared to rats killed 5 hours earlier. Body weight gain, relative kidney and liver weights, and kidney and liver histopathology, are generally considered primary criteria in determining low-dose effect in toxicology studies (1 0). Therefore, minimizing necropsy time-related variation in postmortem organ weight measurements is important.
Major purposes of the present study were to investigate: 1) the effects of fasting and time of necropsy on absolute and relative liver and kidney weights, and 2) reasons for time-related liver weight decrease.
METHODS
Male Charles River rats received as weanlings were acclimated and maintained in stainless steel cages with feed and water available ad libittun During the week prior to necropsy, rats were assigned to groups such that the mean body weights ofeach group were approximately equal.
The study followed the general design shown in Table I in Group I at 4 P.M. on the day prior to necropsy, and from the cages of rats in Group I1 at 8 A.M. on the morning of necropsy. Water remained available at all times. Rats from each group were killed and necropsied at 8 A.M., 12 noon, or 4 P.M. At each timepoint, the necropsy order alternated between the 2 groups. Due to the large number of rats involved, the necropsies were conducted on 2 consecutive days.
Rats were weighed at 4 P.M. on the day prior to necropsy and at 8 A.M. the morning of necropsy. Groups of rats were taken to the necropsy area just prior to their scheduled sacrifice time. Each rat was weighed, anesthetized with ether, and exsanguinated via the posterior vena cava. Immediately following exsanguination, the liver was excised, weighed, and . The observed values of BW, organ weights and organ to body weight ratios were statistically analyzed for all rats using both analysis of variance and distribution-free techniques (8) . Provided that Bartlett's test of homogeneity of variance was not significant, comparisons with the control animals, those sacrificed at 8 A.M., were based upon the least significant difference criterion. If Bartlett's test was significant, Wilcoxon's rank sum test was used. All statistical tests were based upon a 5%, 2-sided risk level.
RESULTS
The results for BW and absolute and relative organ weights are shown in Table 11 . Percent change in body, liver, and kidney weight with respect to duration offast and necropsy time during the 8-hour period ( For each group, decreases in the mean absolute LW at all time points were not statistically significant. However, comparison of the 8 A.M. LW from rats fasted overnight (Group I) with those not fasted overnight (Group 11) revealed a dramatic decrease in absolute LW. At 8 A.M., the mean absolute LW of rats fasted overnight was 7.95 g while the mean absolute LW of non-fasted rats was 12.39 g (Table   11 ). Additionally, fasting rats overnight resulted in a reduced standard error of absolute LW decrease during the 8 A . M .~ P.M. period. In contrast to mean absolute LW measurement, expression of LW relative to the 4 P.M. BW on the day prior to necropsy or the 8 A.M. BW on the day of necropsy, resulted in a statistically significant mean relative LW decrease in both groups. However, mean relative LW based on BW taken immediately prior to necropsy was not significantly different between Groups I and
11.
Absolute kidney weights remained relatively constant throughout the 8-hour necropsy period in each group. Comparison of 8 A.M. kidney weights (KW) from rats fasted overnight (Group I) with those not fasted overnight (Group 11) showed a decrease in absolute KW as'a result of the overnight fast. For Groups I and 11, percent KW loss was less than percent BW loss by 1.7% and 2.5%, respectively, It has been reported that each gram of carbohydrate will have approximately 3.0 g water associated with it, each gram of fat 0.2 g water, and each gram of protein 3.4 g water (3, 7) . Applying these factors to the differences in 8 A.M. liver carbohydrate, fat, and protein measurements between animals allowed (Group 11) or denied (Group I) overnight access to food resulted in a total component "bound water" difference very similar to the observed liver water difference (Table VI) . The observed water difference was therefore very likely directly attributable to treatment related differences in the protein, carbohydrate, and fat liver components.
Cyclic changes in liver glycogen in rodents were reported by Agren, Wilander and Jorpes (1) more than 55 years ago. In rats with free access to feed, Fuller and Diller (2) have shown that liver glycogen levels reach a peak near the end of the dark phase of the animal's light-dark cycle, decrease almost linearly through the light phase, and reach a nadir near the beginning of the subsequent dark phase. Since liver glycogen would presumably carry its pool of bound water with it, a close relationship would be expected between the 24-hour liver glycogen cycle, liver water content, and absolute weight. This relationship would explain the increase in LW, water, and glycogen content that follows feeding, as reported by Leveille et al (5) , and the decrease in LW due to water and glycogen loss during the 8 A . M .~ P.M. period in our study. There was also, however, a small but statistically significant increase in liver carbohydrate content during the 8-hour period. This increase may be explained on the basis of gluconeogenesis, which may result in glycogen storage even during the day (9), and probably explains why the glycogen rhythm does not disappear in the starved rat (1). In summary, our results showed a decrease in absolute BW and absolute and relative LW during the 8 A . M .~ P.M. period for rats fasted overnight and rats not fasted overnight. For both groups, the percent LW decrease was greater than percent BW decrease. The relative LW and standard error of absolute LW were reduced when rats were fasted 
